Immediate early protein of pseudorabies virus is a general transactivator but stimulates only suboptimally utilized promoters. A clue to specificity?
Pseudorabies virus, a herpesvirus, encodes an immediate early (IE) protein that is known to be a general and strong transactivator of transcription. We have tested the activity of this IE protein with a set of well-defined promoters containing a TATA box and one type of upstream factor binding site (for Sp1, NF-kappa B, heavy metal responsive factors, octamer factors or glucocorticoid receptor). All promoters were strongly activated by IE protein, i.e. the IE protein did not preferentially activate transcription via a particular type of upstream element. Activation did not require a bona fide TATA box, since a promoter construct with three Sp1 sites but no TATA box was also activated. Our data are not compatible with a model in which IE protein would bypass the need for upstream factors. Rather, the properties of IE protein, especially a failure to induce strong transcription from a promoter with only a TATA box but no upstream sequences, mimic the action of a remotely placed, cis-active, enhancer DNA. The IE protein was found to have no effect on transcription units that are expressed to their maximal potential, irrespective of whether this was high or low. Such optimal transcription conditions are observed in the presence of a strong enhancer, or with multiple tandem copies of an upstream binding site and/or a high concentration of the corresponding factor. The property of stimulating only "suboptimally" utilized promoters may be exploited by pseudorabies virus to restrict the specificity of the IE protein to the viral early promoters and a subset of cellular promoters.